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Introduction 

Animals  and  fishes,  oil  ulants  and  chemical  synthesis  are  the  prin¬ 
cipal  sources  of  nutritional  fats.  Especially  animal  and  vegetable  fats 
are  of  great  importance  in  the  economics  of  nutrition.  The  cultivation 
of  oil-oroducing  plants  constitutes  a  large  part  of  agriculture  throughout 
the  world  and  in  central  Europe  the  ooium  poppy  is  one  of  the  most  impor¬ 
tant  of  such  plants.  Popularly,  the  opium  uoppy  is  referred  to  simply  as 
poppy.  Each  year  an  increasingly  larger  acurage  is  cultivated  for  poppy 
production  in  Germany  primarily  for  the  production  of  the  high-grade  oil. 

However,  the  opium  poppy  in  not  only  an  oil-oroducing  plant  but 
also  furnishes  opium  and  its  valuable  alkaloids,  all  irreplacable  in  med¬ 
icine,  .and  there  is  hardly  another  plant  which  deserves  as  much  interest 
in  so  m^ny  respects.  Opium  is  produced  in  various  parts  of  the  world, 
predominantly  in  Asia,  and  is  an  important  subject  of  world  trade.  Al¬ 
though  it  is  possible  to  produce  high-grade  opium  in  Germany,  this  country 
does  not  engage  in  opium  production.  Only  recently  have  attempts  been 
made  to  derive  opium  .  s  a  by-product  for  donjestic  therapeutic  needs  in  ad¬ 
dition  to  the  production  of  oil  for  which  the  poppy  is  cultivated  primar¬ 
ily.  Since  agriculture  tends  to  overlook  that  the  poppy  is  not  only  a 
valuable  oil-producing  plant  bit  at  the  sane  time  one  of  the  most  important 
medicinal  plants,  this  article  is  intended  us  a  basic  review  of  the  modern 
methods  of  poppy  cultivation,  with  particular  attention  on  chemical  and 
Pharmaceutical  factors,  from  tho  point  of  view  of  present  circumstances 
in  supplying  the  population  with  nutritional  fats  and  indispensable  med¬ 
icinal  drugs.  We  have  restricted  ourselves  to  the  essential  in  view  of 
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botanies  end  cultivation  and  a  detailed  review  of  ths  component  substances 
of  the  ooium  plant  with  sue cial  attention  on  analytical  questions.  In 
addition,  we  have  er.deavoreo  to  give  as  complete  as  possible  a  review  on 
the  manifold  employment  of  the  opium  plant.  On  the  other  hand,  we  neglect¬ 
ed  historical  considerations  ard  the  production  of  opium  in  other  coun¬ 
tries  and  mention  only  briefly  the  technical  demonstration  of  the  alka¬ 
loids.  The  decision  to  bring  our  contribution  in  this  journal,  prior  to 
the  publication  of  the  manual  on  the  cultivation  of  medicinal  and  spice 
plants  (pharnacoergasia )  by  the  authors  of  this  article,  corresponds  to 
requests  received  by  us  from  a-yiculture,  pharmacists  and  physicians.  Our 
observations  are  based  cn  many  years  of  experience  by  us  in  research  on 
medicinal  plants  and  the  practice  of  their  cultivation,  including  specifi¬ 
cally  the  poppy  with  which  we  have  concern: d  ourselves  for  many  years. 

It  is  cur  hope" that  we  will  hate  been  able  to  contribute  to  safeguarding 
the  availability  of  substances  vital  to  lire  and  living. 

Leipzig,  March  19li7  E.  F.  Heeger,  hT.  Poethke 
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The  Cultivation  of  the  Poppy 


■with  Special  Reference  to  Pharmaceutic  Uses 


Productive  Parts  of  the  Plant: 

In  addition  to  the  roots  of  the  opium  poppy  (papaver  somniferum), 
all  parts  of  the  plant  and  the  milky  juice,  the  latter  the  most  important 
base  substance  pharmaceutically,  are  utilised.  As  stated  in  DAB  ("Deuts¬ 
ches  Arznei  Euch"?),  Vol.  VI,  p.  h983  opiun  is  the  air-dried  milky  Juice 
obtained  by  slashing  the  unripe  capsules.  DA 3,  Vol.  VI,  p.  620  further 
lists  the  ripe  white  seeds  of  the  opium  poppy.  A  fatty  oil  (oleum  papa- 
veris)  is  produced  from  the  poppy  seeds  by  crashing  (supplement  to  Vol. 

VI,  p.  Iil3).  Collected  after  the  blooms  ha/e  dropped  off,  split  length¬ 
wise,  dried  and  with  the  seed  removed,  the  unripe  fruits  (fructus  or 
capita  papaveris  immaturi)  of  papaver  somniferum  var.  album  De  Candolle 
are  also  a  base  for  officinal  preparations  (supplement  to  Vol.  VI,  p.  231). 

The  ripe,  empty  capsules  with  short  stems  are  also  employed  for 
technical  purposes.  Recently,  morphine  is  being  produced  from  them.  The 
dried  leaves  of  the  poppy  are  used  in  folk  medicine  only  occasionally  as 
a  calmant. 

Customary  Commercial  Designations : 

Opium;  poppy  seed,  semen  papaveris;  soppy  oil,  oleum  papaveris; 
poppy  heads,  fructus  or  capita  papaveris  in.-naturi;  poppy  leaves,  folia 
papaveris. 

Origin  and  Distribution: 

The  bristly  poppy  (papavar  setigerur.  DC)  is  regarded  as  the  plant 
from  which  the  opium  poppy  (papaver  somniferum)  originated.  This  origins'1 
form  is  occasionally  still  cultivated.  Hegi  (1)  reports  that  the  bristly 
poppy  is  supposed  to  still  occur  together  with  the  opium  poppy  in  the 
North  of  France.  The  bristly  poppy  is  said  to  be  indigenous  in  the  Med¬ 
iterranean  area,  especially  in  the  east,  ar.i  it  is  entirely  possible  that 
in  the  countries  producing  opium  the  varieties  of  the  opium  poppy  are  still 
very  close  to  the  original  poppy  plant.  The  original  home  of  the  cultivat¬ 
ed  poppy  must  probably  be  sought  in  Asia  Minor  and  Central  Asia  from  where 
the  cultivation  of  the  poppy  has  found  wide  distribution.  In  Europe,  it 
is  carried  on  especially  in  the  central  and  sourthern  countries. 


Soil  and  Climate; 


The  Doppy  grows  well  on  warm  and  fertile  soil  with  good  leaf  mold 
and  cultivation.  Cultivation  in  still  possible  on  medium-heavy  and  even 
light  soils.  It  is  unsuccessful  actually  only  in  extreme  types  of  soil. 
Soil  planted  to  alfalfa  and  rich  in  calcium  is  preferred  by  the  plant. 
Soils  with  a  neutral  to  alkaline  reaction  favor  its  growth.  The  calcium 
requirements  of  the  poppy  are  high.  If  dr  a:  nags  is  provided,  the  poppy 
can  be  cultivated  successfully  :.jn  well  prepared  lowland  moors.  It  re¬ 
quires  a  great  deal  of  water.  Wet  and  cold  and  very  windy  locations  are 
unsuitable  for  the  cultivation  of  the  poppy..  In  severe  climates,  the 
poppy  does  not  ripen  easily.  In  regard  to  climatic  requirements,  the  area 
of  distribution  of  poppy  cultivation  indicates  alfalfa  and  maize.  More 
recent  experiments  have  shown  tiiat  the  poppy  still  prospers  at  medium 
altitudes  and  has  a  greater  ecological  adaptability  than  assumed  previous¬ 
ly.  Its  cultivation  covers  almost  the  entire  area  of  early  rye  cultiva¬ 
tion. 


Botanical  Chnrac te :  ’is  tics 


a)  Root  and  Plant; 

The  opium  poppy  belongs  bo  the  family  papaveracene  and  is  an  annual. 

The  pronounced  taproot  produces  an  upright,  150-I7p  cm  high,  single  or 
ramified  round  stem.  The  latter  is  bare  at  the  bottom  and  has  a  few  brist¬ 
ly  hairs  only  at  the  top.  Both  the  stem  and  the  entire  plant  contain  a 
milky  juice.  The  plant  leaves  are  elongate  and  ovulate.  The  lower  ones 
terminate  in  a  short  stem,  the  upper  more  or  less  enclose  the  stem.  They 
are  indented  or  dentate  and  may  be  irregularly  lobate.  The  bloom  is  at¬ 
tached  to  a  long  stem  which  may  be  bare  or  covered  -with  erect  hairs.  The 
rounded  capsules  vary  in  size  and  have  different  shapes  from  globular  to 
oval,  with  many  intermediate  foams .  They  are  bare  and  pruinose.  One  cap-  \ 
sule  may  contain  as  many  as  2,000  seeds.  In  older  sys tematics  can  be 
found  an  extensive  subdivision  of  the  species  ?.  somniferum  into  varieties 
based  on  color  of  seeds  and/or  blooms.  However,  this  is  of  no  value  since 
these  characteristics  are  simple  genetic  differences  and  therefore  do  not 
constitute  varieties  but  only  strains . 

b)  Bloom  and  Entomological  Observations; 

The  poppy  blooms  an  the  end  of  June  and  sometimes  continues  until 
August.  Tne  blooms  are  more  or  less  upright  and  attain  a  diameter  up  to 
10  cm.  The  form  and  color  of  the  four’  pstais  are  very  different.  They 
are  round  to  inverse  ovulate,  ft  id  inward,  have  solid  edges  or  are  wavy  to 
more  or  less  indented.  Their  cclor  is  white  to  violet  or  red.  At  the 
base,  the  petals  have  a  dark  spot.  The  buds  first  assume  an  upright  posi¬ 
tion,  later  begin  to  nod,  but  return  to  the  upright  when  the  flower  opens 
up. 
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c)  Seed  (Figs.  1  and  2): 
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.dney-shnped  san-an  are- arproximsiely  l.J?  'nm^fCbhg,  1*1  mm 
lc:c  and  have  a  uniformly  coarse  furrowed  surface.  The 
round  on  c no  side  and  pointed  on  the  othei'.(T3h  the 
r:e  side,  the  nil  us.  can  be  seen,  to  project  slightly. 

■;j  middle  of  the  endosperm  and  is  curved  like  the  seed.,, 
;  vo  about  one-half  of  the  radicle  and  to  .  one-half  of  • 
i  radicle  lies  at  the  pointed  end  of  the  se^^iThe-,. 
ii:  b.-rs  as  a  function  of  (strain  characterlstisi  in  gfen- 
.  allow,  grey-red,  black  or  blue-grey.  OthCTiucolor  var- 
i;  .rough  crossing.  According  to  A. AHeyer  Seeds  of 

th  dark  seeds  have  a  reddish-brown  substancf|ribt  con- 
thc  second,  third  and  also  in  the  fourth  cell  (layer  of 
blue  poppy  seeds  possess -•'Hhc  te  crystals  of '(calcium 
ca  background*  The  cell  layer'-  •  the  poppj^varieiies 
seeds  arc  filled  only  with  air.  The  tissu%ofTthe 
of  thin-walled  parenchyma  and  the  •  content '  of^the  cell 
h  grains  and  oil  droplets.  The  oil; conteritfpf : the  seeds 
3.9  and  h.6.%%  of  dry  substance  for  the  German  cultigens 
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jousreition  of  poppy  seed  of  efferent  origin:  Chapter  II 
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(floras  r hoe ados )  are  harvested.  In  Qsechc 
cultivated  on  very  small  surfaces  for  the  re 
corn  poppy  is  also  an  annual  and  rrltss  few .  d 
confusion.  Table  1  groups  some  of  the  chart  o 
com  noonv  (t>.  rbooas )  and  some  other  sneci  .■ 
collaboration  with  X.  mover  (6) ,  ?.  dubiur. 

also  -which  was  included. in  the  '.li.Ti  (?)  amo:  ■ 
In  this  case,  the  green  plant  in  utilised. 

Countries  Supplying  the  Drug  ?r.:io: 

The  main  producing  areas  for  opium  c- 
Turkey,  Iran,  Morocco,  °srsia,  parts  of  Inc"' 
opium  has  so  far  not  been  produced  from  cor:, 
tiois  to  opium,  the  poppy  seed  is  also  pirobiy 
ported  primarily  from  Central  and  Southern  .• 
volumes  from  Russia  and  North  Africa  reach  • 
seed  is  produced  primarily  in  Girmsny  itsel.: 
poppy  used  to  be  restricted  mainly  to.rJurte: 
Province  of  Saxony  and  to  Silesia.  In  recc- 
the  poppy  as  a  valuable  and  highly  product!- 
■vo  other  parts  of  Germany.- 

‘Cultivated  Varieties  and  Their  Inducers: 


•-•3  northern  Greece,  Bulgaria, 
in  and  China,  In 'Germany, 
.•vorcial  plantauicns.  In  adai- 
.oed  in  the  above  areas  and  ira- 
Puropo,  Occasionally,  large 
Germany,  However,  the  peppy 
i.  The  cultivation  of  the 
mberg,  Baden,  Thuringia,  the 
r.t  years,  tire  cultivation  of  •. 
.ve  source  of  oil  has  expanded 


Countries  producing  opium  cultivate  the  so-called  opium  poppy.  On 
the  basis  of  our  our  investigations  (7),  are  arc  cf  the  opinion  that  the 
“opium  poppy5'  cultivated  is  not  grown  from  developed  varieties  but  from 
varieties  indigenous  to  the  country  which  may  still  show  an  (extraordinarily 
great  variety  c-f  color#  Zornig  (S)  regards  ?.  soraniferum  var.  album  DC 
(white-colored  seed)  as  the  parent  plant  of  the  opium  poppy 4/ In  addition 
to  others,  this  variety  is  frequently  cultivated  in- the  areas  of  produc¬ 
tion,  The  “blue-seed”  poppy  varieties  (uScbliessmohn,!)  authorized  for  the 
production  of  «*rfcd£ied  seed  showed  a  high  content  cf  morphine  during  our 
fowr-year  investigation  (cf.  diagram  o.  2h2  and  Table  1<).  Kackbarth  ( 9 ) 

yj v: <£' * 5. tuO s  th 333  V -i 7" 2.3 S  cS  fO  il OV.pS »  Ch > 

1,  Sckencorf ,  lino-seed  (prcdu;cd  by  Berries,  Eckendorf/Bielefeld). 
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"„‘x  ™r~'2  ?r  ~ooa  and  soil  conditions.  M^diiun'  to 

t*:;3  Ba»**3»e-  fiucii-stor-el  and  occasionally  tends  to  lie-  down, 
average  on  ccnTor.c  end  avers ;.e  seed  cr.i  oil  yield.  y 

2.  namdorf,  bV.’orss<?d  (produced  by  Deutsche  Saatzucht'  Gesellschafi* 

Quedlonburgy.  intensive  variety  for  gc,vd  climatic  and. soil  conditions. 
Kooisn  „o  laxc  maturing.  Ehrn-st*M«d  -uid  core  stable : than  Eckendorf. 
r.igh  oil  content  end  seed  and  oil  yield,.  v  V 

2'  |er|gin  l-JeihcnstCi-.h.or,  (produced  by  Sent  :>che .  Ssatzucht .  Gasells^iifty 
.iem-v.-nnclecon,.  logic  burg)  .  very  good .  variety  for  average  altitudes 
and  so__s  but  aico  tviiy  c:q>loits  favorable- conditions.  Haturesl;  early, 
medium-high  growth,  good  stability  *  A*-  nr  age  oil  content,  very  goo’d 
seed  yield  and  consequent  high  oil  yield'.  •  '3  ,’r&-r'- 

i  ■“  ■  .j  '  Or-’ 

14  *  ■  ■■  :bc-  blue- seed  (Deutsche  Saatzucht  Cosellschaft,  Schlanstedt^to- 

cerstadt).  Suitable  only  for  the  boat  Climatic  andvsoil  conditions*; 
cut  then  produ cec  a  good  yh ild #  K o t ure 3  .late  and  consequ Gntly  suitable 
only  for-  regions  with  a  long  period  of  vegetation.  Very  high  stemmed 
but  relatively  stable.  High,  oil  content'.' ■  '■■■:  '  .&  -v.\ 

■  v; 'I  if 

w  J*0*  investigations  at  the  experimental  stations  of  jProbstheiS  and 
-  oo^enstsphgn  disclosed  that  the  rate  of  mc^hine  content  is  genetically 
conaitior.ed  but  is  variable  as  o  function  o:‘  soil,  climatic  and  nutrition¬ 
al  factors  as  well  as  of  the  orocceuir.g  methce&y  She  diagrams;  (p. .&&) 
snow  that  The  authorised  olv.c-st.ci-  wriet3.es-  satisfy  the  ^requirements  of 
•  ,5j?1.,?!G8rd  t0  EOr^^;ccni.cnt.  Only .-v&ibty  SoA>l#i&. Probsstheida: 

.no^  correspond  ~co  the  ‘rscuirerrsnis-  ';±&  -T^^cdiiio  ^ctfar|Ad2^£eQX^•' 


there  is  no  reason  for  not  authorizing  the  ■  blue-seed  varieties  iislidfabove 
xor  medicinal  purposes.  Although  "DAB  5  authorises  only-ui^te  seed.  as|sieA 
r.en  papaveris,  it  should  be  noted  that  the  cultivation  of 'i*hite-ce'e^var- 
ie  wies  in  Germany  is  no  longer  of  any  si£jiiricance#  ;  '* 

Selective  Breeding:  tv  jS 


ppppsy 
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,ield  of  seed  is  considered; to  ie  the  globe :cr "barrel. sha^.b:.Ac‘«gfe^i 
to  tae  observations  of  Keeger,  these  forms  are  also 
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i-aUGr  (i.3.)  disclosed  tnc  joliovang  ccrrel a ;i ons  between  form  of  capsule 
and  content  of  morphine: 


a)  Glebe  shape  **  very  high  xerphinj.  content  A 

b)  -Barrel  shape  =  highrr.oi-phj.ne  content 

c)  Pear  chape  -  average  morphine  emtent 

d)  Long  shape  -  lew  morphine  content  (scarcely  reaches 
.'..oinioBir.  content  of  12t  specified  in  IAB  6)« 

The  r.nE.ber  of  the  stigmata  and  consequently  .of  the  lamellae  is  also 
of  importance.  The  more  Israelis.®  exist*  the  greater  ire  the  possibilities 
for  the  development  of  rainy  seeds*  However*  there  apparently  do  exist 
also  genetic  differences  in  the  formation  cf  seed  by  the  individual  lamel¬ 
lae.  According  to  Prohasl.a  (12)*  types  exist  in  which  individual  lamellae 
do  not  develop  any  seeds..  They  can  be  recognised  externally  by  the  fact 
that  the  capsules  show  lxght  stripes.  According  to . Hackbarthj  this  In  a 
phenomenon-  analogous  to  the  .^aggedness  •  (^Schartigkeit!1 )  in  grain.  The 
thickness  pi  the  capsule  walls  differs Heeger  believes  thick-walled  cap¬ 
sules  to  be  especially  suitable  for  the  prc-iucticn  of  opium.  -Recording 
to  Deterrcam  (13)*  the  surfaces  of  the  vascular  bundles  and  '.jm.ee  ducts 
in  the  cress  section  of  the  capsules  may  bo  considered  as  anatomical  char¬ 
acteristic}  in  selection  for  high  alkaloid  content.  A  §  • 

•  A  further  important  characteristic- is  the  number  of  capsules  formed 
per  riant  which  correspcnds  to  the  number  cf  buds.  In  general*  forms 
with  many  .small  capsules  yield  a  jester  amount  of  seed  than  those  with  a 
few  large  cspsul'.s.  <  The  tendency  to  ramification  ia  i  genetic-  character¬ 
istic  but  can  be  modified  by  changes  in'  the  distance  cf  planting.  Too 
high  a  ramification  is  net  desired  (cf.  Sec.  st Cultivation").  AUnifcrndty 


in' the  flowering  period  is  also  desirable..  The  flowerin' 


oeried  of  the 


pi  ht  may  "last  as  many  as  eight  and  more  days  depending  on  the;. existing 
number  of  :  buds.  Growth  height  and  stability  must  be  taken  into ..  considera¬ 
tion -iii  selecting  poppy  strains.  Varieties  utilizedffor  the  production  of 
opium  should  have  an  average  well-balanced  growth  height  so  that  they  can 
be  slashed  conveniently  and  must  have  stability  above  all.  Varieties 
which  do  not  remain  standing  are  completely  unsuitable.  A  further  charac¬ 
teristic  is  the  color  of  the  seed.  According  to  .Hedger  and  Mtier  (lU), 
poppy  varieties  with  colored  seed  are  qu'aii  tatjveiyfmorg  valuable  in  re¬ 
gard  to  morphine  content  than  the  white- seeds.  Poppy  Variet^&-;With  colors 
from  white  to.  ivory  produce  in  general  the.  largest'  amount  of.jcpiUE  but  the 
smallest  amount  of  morphine .  .VvfP  -  ± 


.  Heeger  and  2auer  noted  a  correlation  in  regard  to  color  of  seed  and 
content  of  morphine  also  within  groups*  i.e. 


I.  ’  Groi fi  with  predominantly  colored  seeds:  y 

a)  Silver-grey  seed4?  =  very  high  morphihe  Content  y 

b)  Gry-blue  tc  dark  seeds  *  high  morohine'  content". 
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c,  *to  ivory  r-occc  cv-:*;, •/;.*  rorchir^  ccrvtsrru 

d)  'unite  seeds  -  let:  morphine  .content. 

(Scarcely  reaches  minimum  convent  prescribed  by  DAB  6)  . 

Bovver,  ar.  aosoluuc  c:en  onovraticn  i.  3  r.ct  always  possible  because 
the  poppy  'varieties  vary  more-  cr  less  greatly  in  re  sard  to  color  of  seed 
and  shape  of  capsule.  In  our  investigation,  -.re  found  in  tiki  reports  of 
Thoms  (15)  that  the  "hits-aeed  varieties  with  prevailing  elongated  shape 
iron  foreign  countries  investigated  by  him  else ' shoved  the 'lowest  morph¬ 
ine  values.  1  yr  1 

1 'or pholo r;i c  a  i  ar.a  physic  logical  char  .  ctoristics  are  consequently 
interrelated.  It  then  becomes  the  task/ci  tho;  breeder  to  select  varieties 
with  a  "high  oil  content  and  a  high  merpninc  yie£d.s£:  Eath  objectives  should 
be  combined  as  far  as  -nossible »  Scwey^y  r..vLs'.  rje^aires  a  priori  that  the 
limits  of  variability  cf  both  characteristics  aPdrf&e  ter  mined.';  "Chemical 
methods  for  the  determination  cf  these  Chao  acterf:%.ics  xntMri-  the  field  of 
Til  art  breeding  do  exist  and  arc  treatedin  h.-pter  3  ^Determination  of 
Content” .  • 


The  oil  content  of  the  for.: 
ieties  from  numerous  experiments  < 
16)  shown  in  Table  2  incicat..s  th 
varieties  are  not  significant.. 


most  *.!•.  ;ly  cistri;;atedVbultivated  var- 
ver  thro  ye o.rs  .( according  to  Spennsmann, 
.t  the •  differences  of  oilfcontent  of  the 


According  tc.  Hackcarth  (17),  /marie.  varieties  ere:  said  to  contain 
up  to  $0%  oil  in  the  cry  substance.  liven  '!  Lgh-er  values  for;  oil  content 
are  indicated  in  t-v.  literature  for  varieties  from  foreign  countries  (cf. 
Chapter  2  "Coalmens  Substances:” ) .  It  would  seem, entirely; possible  to  in¬ 
crease  the  oil  content  by  selection.  'll  ' 

The  variations  cf  morphine  content  •:?  the  varieties'ylisted  above 
over  a  period  of  three  years  ccn  be  seen  fion  the  diagrams:  (p.  21:2). 

The  morphine  content  is  genetically  conditioned.  Ain  increase 
through  selection  is  desirable  but  it  should  be ; pointed IotHs  -t&t  it  is  not 


maturing  cultivated  strains  with  s  growing  period  of  oniyg93-'i00  days# 

s-  >:  •  '  *  fcr-  • 

A,  ?r  f- 

Selection  for  resistance  should  ;aCLsc  be  mentioned i%7a2le ties 
should  t*2  bred  immune  tc  diseases.  For  exo mple', ' ^ccordia^^fHadcl^rth, 


aw  a«»BMai&M6iaaiSaaa* 


it  may  be  possible  to  breed  varieties  resistant  to  hslminttiospor-'Uin 
through  crossing  other  species  rith  ?.  Rhoecs.  ,?The  latter  is‘  definitely 
resistant  since  it  was  not  aiT-aeked  either  spontaneously  in  the  open  field 
nor  by  artificial  inoculation  (39).  s  v 

The  methodology  of  selection  cannot  be  discussed  here  ana  will  be 
found  in  detail  in  Fruwirth  (20).  It 


Seed : 

The  following  minimum  requirements  a: 
germinating  power  of  certified  seed;  pvrit. 
Carefully  harvested  and  prepared  seed  shows 
(up  to  1002).  Germinating  power  is  .determi: 
accordance  with  "technical  instructions  for 
ation  takes  place  in  the  presence  of  light  ; 
peratures.  The  1,000-grain  weight  varies  b 
ination  with  weed  seed  rr.aj^  not.  exceed  0 u Q$% 
weight  per  liter  of  $90-600  g. 

The  1,000-grain  weight  of  ^samples  of 
0.13$  g.  Germinating  power  was  determined 
the  presence  of  light  and  amounted  on  the  a 

Crop  Rotation: 


•e  £pplicable&to  purity  and 
'  93/P  germinating  power  7$^. 
.even  higher  'germinating  powers 
red  -already  after  ten  days  in 
the;  testing f5f  seed".  Gerznin- 
r-.t  r  oom,  changing  or  lew  tezn- 
o tween  0o239£0i-607  g*  _  Contam- 
-rol.  Zade  (21)  indicates  a 


•A.  O..  . 

P.  wholes  varies  between  0.098- 
at  changing  temperature  and  in 
rerage  so  o9/^o 


Prior  to  cultivation  with  poppies,  the  soil  should  foe  planted  to 
products  which  leave  the  soil  free  of  weed  end); preseryafeits  strength. 

Such  products  are  truck- gardening  crops  highly? fertilized  ?with  stable  man¬ 
ure,  However,  the  peppy  can  be  cultivated,  also  subsequent  to  leguminous 
plants.  To  judge  from  our  own  observations,;,  the  poppy  d)S9rot  only  a  val- 
uable  predecessor  for  winter  cereals,' 'especially  wheatj|£tht;?also  for  many 
medicinal  and  spice  plants.  Since -the  poppy' has  an  abundant  leaf  develop¬ 
ment,  the  soil  is  well  shaded  which  favors  organic  deconbosition.  How¬ 
ever,  it  is  important  that  the  resulting  soil  ccndit£cn|is  preserved 
through  immediate  shallow  plowing  of  the  poppy  roots. 

•  ' ‘  ’•  .'ip/.:'*} 

If  winter  rape  (brassica  nr.pus  or  rapus)  must  bs^-plowed  under  in 
spring  because  of  winter  damage  which  is  frequently  the|case  after' .severe 
winters  and  late  fall  seeding  of '"these -oil  .-plants.,  ihe|poppy  can  still  be 
cultivated  successfully.  This  sequence  is'l^^'T>px>rtanc^.3iso  because 
these  surfaces  are  thus  preserved  for  the  cultivation^^ oil  plants.  The 
cultivation  of  oil  plants  is  of  great  importance  as  anfimtortant  source 
of  fat  for  human  nutrition  which  will.be  •seahialso'  fromffcJSe,  fact  that 
such  cultivaticn  covered  5,155  1  ta :  of-? the prewar '  territory!?©?  ^Germany  in 
1933  and  195*500  ha  in  the  Sovieit-oocupied  woife:;pf  Germai^'on.  19li7.  Pro¬ 
vided  it  has  been  abundantly  fertilized,  they poppy  mayp5effblioi*ed  by 
cereals  and  otherwise  by  leguminous  plants  as  far  as  possible. 


-  10  ? 
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Cultixwf'.icn: 


in  cultivating  the  soil,  freest  attention  must  be  given  to  preserv¬ 
ing  the  winter  moisture.  It  is  cost  to  pin:?  deeply  already  before  the 
swart  of  w.  nter.  there  the  soil  tends  to  pool:-  a  light  furrow  is  plowed 
in  the  spring  so  that  the  soil  ?an  be  prepared  like  a  garden.'  Concerning 
the  methods  of  cultivating  ths  oor:.y,  no  essential  differences  are  shown 
between  the  cultivation  of  seed  and /or. oil  and  opium  poppies'.  In  the 
agricultural  literature  (s  recent  thorough  asview-of  the  entire  cultiva¬ 
tion  of  oil  plants  will  be  reuni  in  "Tne  Oil  Plante  of  Central  Europe"  by 
J.  Hackbarth  which  gave  us  valuable  data),  problems  of  cultivating  the 
poppy  for  the  production  of  see 3  are  continually  reported  ini  detail.  Us 
cannot  here  enter  in  detail  on  chess' bsxperr.  aunts ;  but  shall—review  essen¬ 
tial  factors  of  cultivation.  SaodingJ.tdkss  place'  early  in'JHarch  and  April 
but  prefeir&bly  not  later  than  20  April 6. Tii  a  minimum  ger miniating  tempera-  • 
ture  is  3-U°C  according  to  Zads.  Xn^rbbst';eida,/t^i3  poppy  Is'  sown  at  the 
beginning  of  April.  The  peppy  is  not  very  sensitive  to  frost ; ana  becomes 
damaged  only  at  ~£-6v/C.  In  warmer  countries,  thefpoppy  i^/occasionally 
cultivated  as  a  winter  crop.  Tee  time  of  a owing  ebincides^wifch  that  of 
summer  cereals-  Sowing  during  the  --fail car. ':ot  'be|recommsi^ded-; under  German 
conditions  unless  completely  wiatsr-resista it  varieties  have- 'been  develop¬ 
ed.  Too  much  moisture  during  toe  winter  d:  wges  the  plants  since  the 
poppy  is  sensitive  to  wet  soil.  Com  poppy  should  be  planted  at  distances 
of  2^— Uo  cm.  For  opium  production.,  these  distances  may  be/ihereased  to 
30-50  cm.  For  seed  production.,  ulhht  distances  hhcu id  notkbedtoo  great- 
because  the  plants  ramify  too  g costly  other  rise  and  mature  - irregularly. 
Interspacing  is  also  a  function  of  the  variaf"  toibe  cultivated.  Limits 
of  elasticity  exist  here  also  ( ?)*  The.' amount  :6fi seed  required  per  hec¬ 
tare  varies  between  3-5  kg  wr.cn  drilling- uni  between  6-8  kg  when  broad¬ 
casting.  In  our  experiments  at  Probstheida,  the  .amount,  of?  seed  required 
with  an  interspacing  of  iC  cm  w is  I  kg  per. ha. seed; should  be  covered 
to  about  0.75  cm  by  soil.  After  sowing  if  or  which/  it  may.  be  advisable  "to 
utilize  pressure  rollers,  the  surface  should  be  "carefullyjgworked'  over  with 
a  light  harrow.  If  soil  conditions  permit  this,  the  seedstorfey  also  be 
pressed  down  by  moans  of  a  Cambridge.;:' or  spiral  roller.  The;; germination 
period  amounts  to  10-lb  days .  .if  ter  the  plants,  have  formed  the  third  or 
fourth  leaf  (finger  length),  hoeing  and  thinning  to  8-15  and/or  18  cm  is 
carried  out.  This  must  be  dene  at  the  proper  time  bscausd/tco  highly 
developed  peppy  plants  are  easily  damaged.  Delayed  transplanting  .of  the 
poppy  results  in  loss  cf  yield,  l-vhen^thinrlng  to;  one  plant,'  a  density  of 
25-30  plants  per  m2  is  regarded  as  favorable.  Inf order  tqf economize  on 
labor,  occasionally  thin  seeding  is  resorted  to  where  an  amount  of  1.5-2 
kg/hr  has  been  shown  to  be  satisfactory.  The  plants  are  :&n  neither  hoed 
nor  thinned  out.  p  1 


The  poppy  can  be  cultivated  by  itself  bat  also  in-? Combination.  with 
carrots  in  the  manner  described  above .-  lie.  successfully  ciiLtiyated  in  the 
open  field  table  and  stable  carrots  as  main  product  and  mixed  "the  seed  of 


Zi\e  latter  with  about  3-S%  peppy  seeds  depc: 
T-iis  niothed  of  cultivation  can  be  recommend 
seed  with  intensive  carrot  cultivation.  In 
cultivated  in  combination  with  varieties  of 
wath  Puller’s  teasels*  The.  popuy  may  also 
beets  and  potatoes  and  is  also  not  in.fr  ecus 
rows  with  vegetables.  The  poppy  can  .-also  b 
cover  crop  to  caraway  since  it  natures  suff 
away  still  has  sufficient  tire  for  fall  dev 
figures  on  yield  from  his  experiment  s  as  fo' 


iding  on  .germinating  power . 

;d  for  the  production  of  poppy 
the  Palatinate,  .the  poppy  is 
clover  and  in  some  areas  also 
da  seeded  thinly  between  feed 
:itly  cultivated  in  alternate 
3  cultivated  successfully  as  a 
'.ciently  early  so'  that  the  car- 
olopmsnt*  Iitscii?(22)  quotes 
.lews :  %  '• 


Yield  in  200.  k  ;/ha 


1937 


19116 


■  Exoar.  1  -Exeer,.  2:-- 


Poppy 


10.68;: 

1933 


17  >98 


Exper,  1 


12.22 


.  v‘"s£ 


\’Sf> 


Expert 


Caraway 


6iii  0 


■i-i  £  -.'O 
- >£. 


17.90 


The  yield  o?  caraway  shows  that  the  poppy  is  a  verylgood  cover 
crop  and  that  the  yield  from 'tfcu  poppies r is  relatively  satisfactory. 


The  poppy  requires  considerable'  care ,  The  soil  rr.ust|'be  kept  loose 
by  hoeing  and  carefully  weeded.  Chemical  a  gents  "'are  r.ot  recommended  for 
the  latter  because  the  poppy  plants  are  sensitive.^  Hoeing  VShould  be  csr~ 
ried  out  only  xn  dry  soil  and  weather  because  otherwise  the?  plants  are 
easily  damaged. 

Fertilizing:  ‘?-P- 


,  :  v 


manure  should  not  be  spread  directlyion  the  poppy  unless  the 
tivated  sur  equent  to  cereals  or  someyother  noh-iertilized 

«. _ -i  .  _  i  •  n  _ _ b  _ V  _  r> '  -S  •  r*A  a!  _  -fS  rr'*  _ 


Stable 

latter  is  culti 

crop.  The  manure  should  be  well  decomposed  ar.d:l^;to-:.25-';i^hs'-:per  ha  are 
sufficient.  Stable  manure  must  be  plowed  under hLriy the: vfalipgpGreen  manure 
must  also  be  plowed  under  before  tbs  advent  of  winter.  ;Liq^%marrore  is 


advantageous,  lulching  may  also  be  carried  out.,';  :>Jhen  prd'psrly  propor¬ 
tioned,  commercial  fertilizer  does  not  •  end  a*.  gcr’fstab^it^l^il:'’aud*  opium 


.  .  S01XS 

lacking  potassium,  notassium  f  ertilizer  prooucediah  increase^  yield  -up 
to  .It  is  recommended  to  utilize  potas.ium  sulfate  offiwhich  200  kg/ha 


tre  generally  sufficient.  If  r.o  stable  manure  is  .'given,  --the.  amount  should 
bo  increased.  According  to  Teener  (2h)y\  i ?c  potassium. .  triphosphate  fer¬ 
tilisers  should  bo  spread  at  least  thrse  weeks  before  seedpig  time  because 

the  poppy  seedling  is  sensitive  to  concentration 'of  salts=ih  the  soil,' . 

h-ericlrc-  (25)  demonstrated rthat  fGo'tilisihg-'n'ith-dphospliate’b^ipaddition  to 
potassium  and  nitrogen  produced  an  increased  yielded.?  &\kmz0b%  both  for 
seed  and  oil  production.  „ Since  the  experin entsid^  Geri^ellsarticularly 


clearly  she 


figures  gi 


how  the  influence  of  fertilizing  or.  yields  and  oi]Jic6nteht,  the 
iven  by  him  are  shown  in  Table  3,  :  %  . 


Since  the  phosphate  requirements  ■■§£  the  noppy  are  highlit  is  re¬ 
commended  to  use  at  least  iiCO  kg/ha  of X alnhcsn hat f er tilizef . ; 

■;r:ro-  '  n  tfS&v&RC  . 

Nor  should  fertilizing  with  niSe^enp-bc  negi-ect-edl-fe^mounts -on.  — -  • 

300-U00  kg/ha  should  be  adecuate  if  is^^imarrore:  ‘is  us4d|£cr;  the  poppy. 
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a)  Opium  Collection: 


In'  order  t 
sules,  we  have  ca 


must  be  carried  cut  about  8-10...  days  a^e^Vthe-vdnopbihgNbt^ite^tbwer  pe- 


bloom.  As"  an  indication.. for 'the  nrouertmbment'./df'tslas 


S^capsuleSj 


nder  .113 


ox  morpinne  cecrsasea  wxtn  ancre&sxng-;  dq?r^isss;y^a^-fler^^ 
ciprocal  relation  to  the  oil  *c intent  :VrhicH  ■ 
turity  according  to  Frumrth  (28 ) .  .;rTi%bKLcr 
to  Hager, ^dry  capsules  ; may  fcs  expecti^t^^^d'- :£e^ji£times 


rield.  severe  time 
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auction  of  the  alkaloid  content  was; 
individually  varied  greatly.  ,  SimH; 


greatly f  Similar-  relfeibns  -seefeXtb?  er 


poppy. 
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V.Te  found  in  cun  orporien  ie  the  folic 
advantageous .  The  capsule  is  hde  uith  the 
ed  in  the  center  with  the  right  hand.  The- 
entire  capsule  but  not  sc  that  the  ends  coi: 
clashes  can  be  carried  cut  cor  racsule  at  c. 
very  sharp,  knives  are  utilized „  Especially 
The  razor  blades  can  be  combined  into  a  wor- 
nuts ,  The  scapsule  should  be  slushed  only  he: 
vary  in  thickness  ucc ceding  to  the  variety  . 
but  only  slashed  lightly  because • otherwise  • 
icr‘.  The  emerging  milky.  juice  should  be  le: 
slashing  results  in  a  loir  opium  yield  and  i 
auction  and  oil  content.  The  influence  of 


ing  technicue  of  slashing  a 


left  hand  and  carefully  slash- 
incision  ds  extended  around  the 
rcide.  Three  simultaneous 
distance  of  3-5  jam.  For  this, 
razor  blades  are; very  suitable, 
sing  tool  by  spacers  and  wing 
ice.  The  calls  of  the  capsule 
2nd  must  .not  be  cut .  through 
■■/he  juice  drains  to'  the  inter- 
ft  on  the  capsules.  Improper 
disadvantageousbf or  seed  pro- 
slashing  ion  seed -.production  and 
oil  content  can  be  judged  so  far  bhiy  'oh;,  the:-  findings  from  one  year  of  ex- 

had  not  yetibecom  avail- 

>*1  /  J I  i*  *3  +  J!  \ 

Ji  ^  a  a 


perimentation  in  191-6.  In  19U6..  commercial; 
able  again  so  that  we  had  to  use  f irst-grow li 


In  Tables  h  and  5,  we  have  -rouped  tie  values  determined  by  us  in 
19U6  which  Vshow  that  slashing  on  xic'whbld:  .more  or.  loss  reduces  seed  and 
consequently  oil  production  per  surfaceyunit  but  not  the  cilfccntent  of 
the  seed.  Here  also  appeared -to  exist  -individual  jdiff e-renees  between  the 
varieties  because  the  investigated  varifetieh-did;  not  react  uniformly  to 
slashing.  In  our  comparative  tivestigatlbr..:,,  we  observed'  in;  individual 
cases  no  reduction  in  yield?  in  spite  of- 'the:-,  slashing  of  the;;  capsules* 

The  reduction  in  seed  production  sfterxslasliing  .must  probably  be  ascribed 
to  physiological-  disturbances  o:V  nutrition  during;  the  formation  of  the 
seeds  which  may  be  produced"  by  mbs  ih  jury  -to  the"- capsules!''-' depending  cn 
the  morphological-anatomical  character*  P'f.vthe  plant  and  especially  the 
capsules,  these  seam  to  take  a  different  ..cove*  be.-  .however ;.nah§r^_-phy  siclog- 
ical  characteristics  ci  the"  varieties  must  also  be  taken  'irrjjp.  account* 

The  variety  “Strobe.  blue-seed  (“Schli'es  snio  1  in  '*■ }  had,  in  oub:.-pixp'erirr.£nts  at 
Probstneida  in  19li6,  the  largest  (predominantly  globular)  capsules  and 
consequently  most  suitable  for  slashing  of  .  all  the;  poppy  varieties  inves¬ 
tigated  and  furnished  the  highest  yield  of  opium  and  nerp bins \ .In  this 
variety, -  slashing  did  not  reduce  yield -of  'the  entire  lot.  fb^-judge ,  from 
our  investigations  curing  1936-1933  and  191;  6.  thetllie-ma 


* variety 

“Strube,  blue-soed^  appears,  to  1  )3  I'lx  ghly  suitable  for  the  prdducticn  of 
oil  and  especially  for  pharmacexrtic  purposes.  It  should  be|siiLti voted  ■ 
particularly  in  the  best  locations  and  soils.  Vie  should  also  point  cut 
Sjfi5.it  tne  yj.&A. g  c-j  Gyxuis  OiJuaXi*ecL  ~y  us  wiU-eAt/Sr Xusnmsx  amas  ox 

32  m2  per  variety  does  not  permit  any  comparative!  conclusions  on  yield  per 
surface  unit*  The  entire  poppy  cultivation  suffered  duringjtbat  year 
greatly  from  the  prevailing  drynss  3  of  ths  sprin^xfubsequs^liail  steamy 
and  later  partial  flooding ; so  that  gre^thyand  staha'fdensityl^ebe  not  p-ex- 
forox  for  -the  varieties  investigated . .  :  Theie:3)erirasit,''had  '^aot .•  be*vi  de- 


;:oea  will  bring  a  c  ample  is  cin.rif:  cation  in  regard  to  the  influence  of 

ktD  l  *.1.1  0»i  Wi*CuuC  C.I;l  0  i  G  .  O  G--—  '—l  oil . h  Physical?  sad  germina¬ 
tion-physiological  investigations  with  seed  harvested'  in  under 

way  have  not  yet  oeon  terminates  and  have/i^reforelnot  beenf considered 
vdthin  the  framework  of  this  prc  visional  /cc.v..unicaticn.  j|//;/; 

■-.*■.  .  ..  ■*■-  ’■  '-&'•& .  -\t  ■  -  : 

However,  we  may  already  conclude  -frcn  our  e:uporir3nts|:that,  with 
efficient  poppy  cultivation  .and  proper ■  selection  of ^variety^b^ -giving  sp¬ 
ecial  attention  to  careful  vlysbi  ng  of  ..the.  gspsulesfat  the  proper- -time,  a 
-ed-action  in  the  production  of  seed  and  cil  nay  very  well  bit  prevented. 

It  is  also  of  great  importance  to  ;r.r**pst  the  poppies  at  th^proper  time 
jo  that  bursting  of  the  slashed  capsules  till  not  produce  any  losses  of  ' 
seed.  -  ••**•  '  fi 


The  collecting  of  the  poppy  Juice:  should  best  take  place- within 
wenty-feur  hours  ?ui o3.o 3*1  bspsuLs  .  In-,  the  countries-  pro  due  ing 


Jrj 

opium^  the  capsules  are  usually  slashed,  at  sendowni|  Tne rni^^ijuice  dries 
overnight  and* is  collected  prior  to.  suprise/sb  thhtfit  V73ll3§|.6t|be  darken¬ 


ed  by  the  influence-  of  the  surQ • 
greater  its  commercial  value. 


ves, 

!  i 

gives  the  following  cescrinticn  ci  opium:,/  "Opium-,' is  a'railableiltiommercial- 

iy 

in 

pieces.-< 

bream  inside  and  are  soil 
come  hard  and  brittle. and.  then 


Ooium  has  a  nsculid 


In  addition 


d  sbi cky  vbenf  fresh:;  after  drying ^fthey  be¬ 
ar.  ..braak-.wit^i4jfre'r4i?^ed£e£:^v^^.-r-o-~ii---:--: 

. ...X  ..  •  ’  r 

^  ,.s.  '•/g.  ’  >...  ■  '  '  //.’• -'.t'p  ..  ./ v?.  .  •  “f 

at  stupefying -smell,  and  ah:  acrid  ahdf'ditter  taste* 

/■•.  "M  .  '■■■.  &  ./KviN.'. 


leaf  fragments  and  c 


to  non-strucuur 
the  abide}  m 


oentagonal  or  ssnegonal  cellblwith  very/thidk  wall#|and  oc^a&hallyisliows 
clef t 'openings . .'  K'§V-« gMl  -  -  l 


cleft  openings 


... 


. 


Workers  engaged  in  harvesting;  toxic y  - 


o 
1 

charcoal,  pr - w  -----  ,.T  .... . 

Symptomatically,  respiration  is  the-  most  ^important | 
the  skin,  ariwf leal  respiration  continuedifor  ;hcur^/lbcygen| 


circulation 


The  nori-authoriced  production  of  ran  opium  is  punishable  by  lair* 
Tara.  10  (1)  of  the  Is.:-:  on  trade  with  narcotics  (opium; law)  states  that 
the  collection  of  opium  is  punishable.  According  to  the  law,  .collection 
begins  with  the  slashing  of  the  poppy  capsules  and  the  collection  of  the 
silky  juice.  Collection  may  take  place  only  with  the  authorization  and 
under  the  supervision  of  the  public  health  offices  (32). 

b)  Capsule  Harvesting: 


The  poppy  capsules 


harvested  while  green.  Workers  engaged  in 


this  must  be  informed  that  the  capsules  are, toxic. 


c)  Seed  Harvesting- 

Depending  on  the  variety,  the  poppy  matures  in  general  from  the  end 
of  July  to  the  middle  of  August  and/or  September  *  The  leaves  .turn  yellow 
and  the  capsules  begin  to  discolor,  /lien  the, seed  canf  be  beards  to  rattle^ 
in  the  capsules,  it  is  ripe  and  the  plants,- can  be  cut.  Since  the  seeas  ox 
the  nSchliessmohn:t  csr.no t  drop  cut,  any  premature  harvesting,  rdist,  be  avoid¬ 
ed  because  otherwise  “shrinkage  grains11  may  be  formed -which  are  undesiraoie 
for  oil  production.  The  harvesting  may  uako  pi-ace  with  the  scythe  or  the 
combine.  The  poppy  is  very  much;  subject",  to  •'damage  by -l/irds. 

Of  the  existing  methods ■ of  Harvesting  xcr  the  prcoucuion  of  poppy 
seed,  we  list  below  data  by  the  industry  processing  poppy  waste  which  are 
suitable  for  the  handling  of  in c  Cu'pzy  caps i3.es  as  a  valuable  raw  material. 

T  -  Harvesting  heticds  for  ^Small-Scale  Production!-;  :  . 

1  - - -  - - —  . .  ..  . ■  -  ■  —  '  —  . —  "  , 


The  capsul 


sules  are  collect'd  in  the  field  by  being  cut  oi*i broken  off 
manually.  The  poppy  field  is  covered  several  days  in  succession/and  only 
the  ripe  can  sules  are  collected  cacn  uims*.  According  no  the  .^experience 
of  Roemsr  (33  ),  16-20  workers  cen  cover  v-fha  per;  day. if  The  papules  are 
spread 'outran  a  thin  layer  for  further  drying:  iii  ths\;|arn:  orfo^sr  storage 
o mpla cement . §  At  times  when  there  is  nb,;cth|£*  worfc^fgga  cspsixMsf'^re  && 
up*  by  means  of  knives  or  a  beet  icubteri,  ihycupier  .  to.j^rtain  ;th^^w|>^.2seeds. 
The  empty' capsules  and/or  paits  of  capsules eon^iiiaeliio' oe! dry 
until  delivery,  to  the  prospective  purchaser#  : .  y  Tfe&kf . 


.  ...  .  ..  ;  „.%z%  ...  ...  ,t  .  • 

/II  ~  Haiwesting  Kethcds  f  or  >IaJf^e-Scale.grodudtigp5bi 


'•  ^ ;  »  v.  *  .  ,  *  t"  t1 ‘  x‘‘i *  -■ 

The  harvesting  methods  depend  on  local  conditions,  weather  :and 
available  storage  space.  The  following  ;huggestipnsycan  be 


2_)  The  cansuleo  am  harvested  on  tne  fieiap as- described  a boy  e -  and  stored 
in  the  barn.  However,  sufficient  sforagejspace  must -Be  availa  die  ^because 
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vp,b.  A' 

.ait  yy 

•V-Sf-S 

■: •’  .  i f 


.ayaifcrtiias*^ 


t  '  r."': v V>  (IT!  f>  •  v- 


r  .*...  c*  /■;  01  +*  -  v 

~  ►,*  *  y  X  H  V. 


v*ncn  u*;crc;  no  ct^ov  T.;'3ivc  're 
threshing  nodiino  and  delivers 


n  thin. layer  for  further  drying*  At 
:  at  hand,  the  canaries  are  Massed  throu- 


:  2v  nsnei.,  tr:e  capsri.es  are  pass ea  t. 
.vred  after  they  have  beer,  .emptied# 


2)  It  is  also  ocooibla  r.o  cut  the  ncopy ; pleat:,  as  a  ;  whole • ' |.The~;  plants 
are  then  bound  into  sheaves  cad  left  cn  the  field  in  -  shocks  .1/ After  itlr- 
iher  drying:; in  the  field,  the  capsules  are  collected; and  storred'in  the 
barn  in  a  thin  layer.  They  can  than  be  threshed  at  any  time/and  the  empty 
caosulec  delivered.  f  ' :f§.  •: 


?}  If  the  above  methods  are  not  suitable,  the  *  thole;  plant  is /cat,  bound 
into  sheaves  and  left  to  dry  on  the  field.  The  sheaves  are  later  stored 
in  the  barn.  At  times  when  the  re  is  no  cth  ;r  work  at  hand,  threshing  takes 
place.  However,  it  is  not  the  whole  plant  which  is  threshedfbat.  only  the 
capsules.  For  this  purpose,  th?  capsules  -  are  removed  from  the  sheaves  a 
few  days  prior  to  threshing.  Twin  cun  fee fdnie  by ' a.psimple: : straw  or  cab¬ 
bage  cutter  and/or  a  pair  of  garden  scissor.:.  It  "is'  also  possible  to  break 
the  capsules  off  manual!  1;'.  in  order  to  fat  Hi  vote'  cutting  and/breaking, 
it  is  recommended  to  bind  the  sfa.v  as  as  hiwh  ns  possible.  './The  stem  re¬ 
maining  or.  the  capsules  should  ha  as  short'  us  possible,  i.e^L between  3-20 
cm.  The  chaff  from  threshing  which  consists  of  broken  capsules, and  stem 
parts  is  delivered  to  the  respective  purche  or.  1  .  #  in 

c)  Harvesting  Leaves:  ..  ,  |  p; *  t 


The  leaves  arm  collected  caving  the  hlodming  period. ;^0nly  a  few 
healthy  leaves  may  bo  taken  from  each  plant , ;  ;  y  | 


Yield : 


:  '•'V  ... 


The,  opium  yield  differs  rreatiyb;  ^terature/indicat^  yields  of. 
as  much  as  6  kg/ha  of  sir-dried  raa>  -  opium*!;,  -The  volume  of,  :yicid|also  great¬ 
ly  daoends  on  the  number  of  capsules  slashed  as  well  as  on  the  number  of 


slashes.  In  our  experiments  at  Prccsbheida.,  we  obtained  Ot»3|to  3*02  g 
of  air-dried  opium  from  ICO  caosules  of  blue- seed  poppy  varM.ties  :.(3U)* 

Tn  19u6.  H.  Berger  (35?)  experimented  with  'cylproauct^felcitation 
of  the  ooppy  cultures  of  the  open  f ielc s-gt  Gross.' Hbsenburg^i^#' 


He  reported  a  yield  of  3  g  of  air ^-feried  opium  per -10 


some 


by-product  exploi 
report  of  Berger. 


poppy 


Pirom  the 


Zv.i!S«  Vr'- 


-  1?  -• 


:  A-  * 

r  ■ 

•  Vp  W.'W 

:  ■  ■ft.W 

••  •'  hfWv--.-. 


Vno  yield  of  green  capsules  varies  3  tween  L.000  and  6,000  kr/ha. 
j-18  output.  oi*  dried  empty  popoy  cunsvles  ia  estimated  aw  about  one-naif  of 
•.;io  seec  yield  -  It  differs  -as  a  function  ct  variety.  The  seed  yield  iron 
single-crop  cultivation  under  favorable  graving  conditions  for  the  poppy 


Klitsch  (36)  which -are  given  ir  Table  6. 

•Figures  on  tho  yield  for  leaves  are  not  available  in  the  'literature 
■Moreover,  the  leaves  ard -.-demanded  very  infrequently  in  the  drug  trade* 

The  output  of  straw  varies  between  1,800  to  2,  $00  and  as  much  as  it,  $00 
kg/ha«  The  straw  can  be  employed  for  industrial  purposes  ( cellulose  manu¬ 
facture,-  and  as  fuel).  It  has  no  value -as  a  feed  and  is  not  particularly 
suitable -as'  stable  straw.  •  ,'V: 

Drying:..  -'p-';  $v;-q- • 


Opium  dries  on  exposure  to  air  and,  O  2.7*  02  dried  further.  The  green 
capsules  must  be  halved  longitudinally  and  have  the  seeds  removed.  They 
are  then,  artificially  dried.  /Artificial Idrying  should  be  started  at  mod¬ 
erate  temperatures  and  not  exceed  '70°  C.  For  the  pro  due  tionfof  seed,  the 
poppies  are  harvested,  bound  in  sheaves,'  combined  to,  shocks -and  dried  in 
the  field.  This  harvesting • method  is-  possible  enlyffor  thefyariety  of 
poppy  ,  called  wSchliessiaohnn .  The  yarietyfef  poppy  balled  ,,Schuttiaohnn 
must 'be  pulled  and  created  especiall.y  caref -illy  because  loss  of  seed  tdli 
result'  otherwise.  leaves  are.  best  dried  naturally  or  artificially  at 

->  ,  '  b.'/  li-T.yi .  ,fbb 

id  U* '  ■-/:  ■  (t.  t •  -'.a;' 


After  threshing,  the  poppy  seeds  are  initially  thinly  distributed 
(20-30  cm  high)  on  a  well-aired  surface  and  are  repeatedly  turned  over  aid 
under.  If  they  are  to  be  stored  for  any  length  of  time,  the  seeds  are  not 
completely  cleaned  because  small  parts  ofjfthe  capsules  and  straw  contri¬ 
bute,  to  aeration.  The  seeds.’ easily  turn-' 'rancid. tf  "|^;v  >• 

Hechsnized-  Opium  Production;  ,.  y-yy  i|  •••• 

As  shown  by  the  information  on  -  harvesting  sand  yield  .opium,  the 
production!;  of  opium  requires  a  great  deallof-  labor  jsnd  is  ecjbxptilccl  in 
general  only  if  ir.e:p>cnsive  labor  is  available.  Attempts,  have  "the  ref  ore 
been  made  to  mechanize  the  production -of  opium  which.,  obviouslyfrequires 
totally  different  working  methods.  For  example,  tty  has  been|proposed  to 
obtain  the  juice  from  the;  poppy  by  -  subjecting  the  _  cap^£LeS')tp|pii:es sure 

.  .  -  .  .  t  t  :  '  .  “•%  •»  •*  *’A  *v  *.  r*t’b  _  :  I'l  X-  -1-  u  .'•gl.  *  . 


.opium,  the 


jaocules  with  the  addition  of  certain -  bacteria,  rnolds,.  or  yeaSts.  A.- 
P.otermel  (37)  reports  that  fermi-i.’.ntion'is  particularly  effective  in  a 


18  - 


ac'-d  r..--d  lum  ‘The  runs cus.abvonx.u  by  Rotor sel  for  this  cannot  be  disev;;- 
S;.u  hare  because  they  have  not  ret  been  cor. Aimed. 


<  y*  t-i(S  Pi''  c-*»  t  .**  /%  ■» -  >  -  •  v_> 

v./U  a*.’..;  'v-w  j.  J  .a:i  r.v/ 


O  a*! 


suggests  the  following 


orocecure: 


ine  sonn-rn.no  norpy  cops  ij.es  ; 
removed  by  screen:!  ng,  iho  seal?  tor;; 
washed  with  a  snail  volume  cf  water  ; 
into  a  f  ermentaticr.  tank  Anoo  which  ; 
out  their  seeds,  A  ram  (50-60 ’(;)  1- 
ed  into  the  tank  until  tko  capsule::  ; 
height  of  a  linger.  At  a  tempe ’atur 
bacteria,  mold  end  yeasts  (a  ccnnor 
in  with  a  wooden  soatula  after  *rhich 
1;B  hours .  The  content  of  the  tnri:  i, 
the  juice  is  extracted  from  the  cans 
After  settling.,  the  clear  liquid  As 
at  U0-$0°C  in  special  evaporate.-:'  -of 
obtained  is  intensively  inter...:!  a..  ): 
thcr  dried  in  small  amounts  in  .  pan 
into  a  uniform  dough  whdJe-vvrn  fcj 
dried  in  a  well  ventilated  '-ocaMon, 
morphine  and  2-k%  of  eth:..-  alk-L.cirh- 
ific  narcotic  odor  and  a  bitter  tec. 
sive  than  that  obtained  by  the  :vc 
quote  care  must  be  exercised  that  it 
in&ted.  Only  if  the  extract  is  fu!  ."• 
all  alkaloids,  The  yield  of  all  rile: 
fermentation  method  is  much  greater 
through  slashing  of  the  poppy  cap  ml 


are  col  '.acted,  chopped,  and  the  seeds 
ether  with  the  machine  -and  screens  are 
and  the.  •  rater  from  washing  is  turned 
are  caw,, led  the  chowocd  capsules  with- 
-1  sol.',  lion  of  sulphuric  acid  is  pour- 
are  cc\  r-ed  by  this  solution  to  the 


a  nor  encec  rang 


---s  tv  a,  a  mixture  01 


'  v  -L- 1  O  ... — . 


•  l.pOO  ;;)  is  added  to  this  and  mixed. 

:  the  ub  fie  is  left  to  ferment  fee  ?A- 
,s  then  neutralised  withlslaked  11. 
roles  by  pressure  and  allowed  to  uettln-,. 
o  vapor;.  -  x.  to  a  viscousyconsistehcy  •. 

;  cun::. cl  m.  sheet  st'-el.  jThe  extract  sc 
y/  it&z'n .  -.f  a  wdeden  spatula  and  fur- 
j,  The  memo.  ~  dried  extract  is  malaxed 
used  ir.ta  cells  for  cakasyand  finally 
.  Opium  00  prepared  contains  8-102  of 
q.  has  a  reidish-brovn  color,  a  spec¬ 
tre-..  Tin  product  is  much  less  expan¬ 
se  of  cj entries  producing  opium,  Ads- 
.r:\entm.on  shall  have  been  fully  term- 
:y  feme  ted  is  it  possible  to  obtain 
id:;  from- the  extract  by  means  of  the 
arc'  betcer  according  to  Eoterm.el  than 


The  direct  production  of  morphine  .fkyn  poppy  capsules  or" poppy 
straw  is  discussed  in  Chapter  U-3  ’“’utilization  and  Forms  of-  Hedication”, 

Diseases  and  Parasites: 


The  numerous  diseases  one.  parasites  of  the  cultivated  poppy  are  not 
too  important  with  pricer  cultivation  and  crop  rotation  once:  the'-: slew-  ' 
growing  seedling  h~.  acveloped,  Relatively  frequent  is  only  the  false 
mildew  (Percnospora  eyborescens  Be  By},  Ths  fungus  causes  a  swelling  of  -  . 
the  leaves  and  twisting  of  the  stem  under  intensive?  attack.!)  The  fungus 
dadosporiurn  herbarcra  ?ers.  cole  re  the  capsules  black.  Species  of  helm-  - 
inthosporium  also  nay  attack  the  poppy*  The  parasitic  drying- out  of  the 
poppy  leaves  is  caused  by  helrnir thosperium  papbveris  Saw.  (38):.’  We  should 
also  mention  the  heart-  rot  of  tbs  poppy  which  is  •:  a  ';pathclo^Lc'at.  man  if  estar 
tier.  probab?,y  due  to  lack  of  boron  and  causes  the  diseased  plants  to 
sicken  and  die  (39).  Animal  parasites  include  Csutcrrhinchds.macula-alba 
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Host/*  ( A o nuk ap ; ; c ;.ru s sis r )  v’hic h  n a y «•  />—<• 
Its  JLsrvso  feed  cn  ■the  noo-'v  **£5.>3  *)v,~ 

rerrisia  (Dnoyneura)  psoaveris  VJ.im.  ( :  Mohr 
of  Stesocsrus  (Coeliodas)  f ul ig inosuc  Mars'. 
gea*ra£ly  observed  in  the  outer-  furrows  of 
lesf-r-clter  (Cnephasia  wahlbcudana)'  js”bel:i 

■  In  dry  years,  such  aphids  as  Porali.-;- 
sic.se  oulss  (IfL )  may  also  cause  dnm'*e  cm' 
5c  the  stands  at  Probstheida.  Ihe  first  s±- 
on 'the  .leaf  stems  already  in  early  duly.  '■< 
the  middle  of  July  and  included  the  undev-s- 
perimonts  for  t;r  production  of  ooium  from 
<  va  S'  she  son  that,  tne  yield  of  or  ins  is  gf 
«y  aphids  and  the  occurrence  of  false  mild-; 
yield  of  opium  by  £0-60w  (u3).  Grabs  and  ;• 
Birds  and  particularly  sparrows  and  finches 
sules  so  that  the  seeds  cron  out.  As  soon 
dxued  in  the  field,  they  should  be  removed 
shocks  vita  straw.,  loss. from  birds  can  be  - 


in  the  unripe  poppy  heads, 
f  t5  tin:3  o£  the  larvae  of 
;iu  uor:gai_r:rucks :i ) .  The  grubs 
•  feed  cn  the-  roots  and  are 
the  field  (dO).  ?pe  polyphsge 
-ved  to  occur  on  the  poppy. 

jaoae  Scop,  and  Mys odes  per- 
cially  in  continental  climate 
c s  oi  attack  by. aphid s  aor eared 
r.c  incidence  increased  up  to 
the  leaves.  In  our  eu— 
the  authorised  poppy  varieties* 
acted  adversely  through  damage 
va2).  Mildew  may  reduce  the 
nanus  also  feed;,  on  the  poppy. 

open  the  base  of  the  ripe  cap¬ 
es  the  plants  have  sufficiently 
;o  storage.  By  covering  the 
seven ted. 


eorrooneni  Substances 


-  Ooium 


Alkaloids: 


The  action  of  opium  is  based  on  its  content  of  alkaloids  which.  12 


alkaloids  in  opium  of  various  provenances  (1 &)* 


Alkaloid  Content 

c? 

Xii  p 

Provenance 

Morchine 

Codeine 

Mar cotine  f 

Papaverine 

Asia  Minor 

9-1 h 

.  0. 2-0.8  . 

h-°  ■/  : 

0.5-1. 0 

Macedonia 

10-15  . 

about-  3 

h-$  .  1  - 

-Persia 

6-12  : 

0.3-3 iO 

5-7  1- 

•  t  •*  • 

Traces 

India 

2.6-7 .8 

1.1— Ii.0 

3.7  -| "  ■ 

China 

U-n 

1-6 

0.3-0.8 

Igipt,  > 

6-8 

mthm^rn 

-  I'Q  Z-: 
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-.rare-  o.  c 
be  demonstrated. 


W>-L 

?or 


opium  in  which  individual  aikalcids  cannot 
sjtcmple,  Pelletier  and  Lein  ernes  were  not  able  to 
demonstrate  narco  tine  in  French  opium  and  vt’r,  .Itellie  and  Xerbosch  (hS) 
did  not  find  papaverine  in  Indian  opium.  "vie :  opium  used  for  smoking  has. 
a  low  morphine  content  (about  t-pA  1*  os  tb  n  that  utilised  fer  medicinal 
purposes). 

liornhine  e:cicr.s  already  in  the  fresh  penny  juice  and  does  not  or¬ 
iginate  subsequently  by  fcrm.cn' -a  cion  (ii6.) .  On  the  contrary,  tho  morphine 
content  of  the  fresh  .poice  beec.r as  reduced  .during  drying  because  of  fer¬ 
mentative  oxidation  (L? ) . 


.  »•.  v / «. ■  o .. 


Opium  alkaloids  may  be  divided,  into  the  following  groups  on  the 
basis  of  their  constitution: 


'IVe 


.VcS  Oi. 


-At-'"  ■■ 


Derivatives  cf  Tetrshydrcis  ochinoi2.no: 


•  v-  ^  r  •  e~~  •’  r 

•*  _  v-/  n«CL*  ••  Jy.  : * 


2.  Derivative  of  l-bensyiisoc::  incline:  nr-pnv 'nine,  icenthaiir.e 
(=  papaveraldir.c) . 

3.  Derivatives  of  i-bencyl -tel r a':. 'droicoo:  incline:  dl-lnudanine.  Isudan- 
idine  (=  tritopine).  codamine,  lindane--  inc,  l-rarcouine^  igaoscopine. 


cxynarcctxne^  n^rcamc: 
Derivatives  of  di-iscchinclirc 


•vb  ercipe  grcupjt^'  cryptopine,  proxcpxne. 


•  3V'; 


II  -  Lases  which  Decent  cse.  in  to  Derivatives  ..-of  rhenahthrene :  nor- 


phine,  pscudomor phir.a ,  codeine,  ncpgbkb,  thebair.e,  porphyro;dne«, 


HI  -  Boses  of  Presently 


v*  Y**”  r.^  o'*” 


rr.ee  onidine,  loathe; pine,  rhosadine* 


ituoxcn:  p  apaver  arm  e  , 


«  f 


Inalyticalh'.  only  morphine,  codeia:,  bhebaihe,  narccmtihe,  nar 
■osoaverane  are  inner tant.  Am  ouners -occur  an  opium  m  sues  sral 


tvu  ■ 


and 


arcexne 

all 


amounts  that  they  do  not  olay  sum  roll  in:  the  de termination $S$1 the  ureced- 


ing  six  alkaloids. 

2  -  Brief  Description  of  Individual  Alkaloids 


In  the  folic: ring  description  of  the  indi'.d-dual  alkaloids,  particu- 
lar  attention  has  been  given  tc  those  chemical  and  physical  proper  tie  s 
which  are  of  inserter ce  for  the  analytical  behavior. 


***£*.  «** 


o  *«, 


ris* 


:  on  tribute!  to  determining;,. the  ccastitu- 


tion  oi  morphine .  Those  include  Von perish:  an,  Hesse,  Knorr,:  Psehorr, 
Preund,  von  Braun,  V.leland,  Cadarear,  Faltin,  Eobins.cn  and  Schopf,  The  for- 
;.:ula  (I)  developed  by  Gullar.d  and  Hotinsca  (13  j  was  ■ confirmed *  .by  Schopf 
(h9)»  Awe  (SO)  has  suggested  a  somewhat  di  fferent  manner  of? writing  this 
( II)  which  ,  ,  .  also  the  ring  syh  or  of  in  achinolihe  in  addition  to  that 
of  ohenanthrene  .  .  •  (end  of  p.  2«5) •  " 


In t  sunn ti orial  lathed 
.wSj 


tp- 


30iT  cf*  iori” 


In  an  Erlenmoyer  flask  cf  50  cere  or  any  other  suitable  yesseu,  25  g 
of  the  filtrate  (cf *  ’-’Determina fcicn  cf  Extract  Content”)  areyweighed  (with 
an  -accuracy  of  +/-  0.1  g)  and  2.5  ccrr.  of  90^-voI  alcohol  and|l2 *5. ccm  of 
ether  arc  added.  The  flask. .is  closed,  andhths  liquid's  are  mixed  Toy  shaking* 
After  this,  1  g  of  ammonium  chloride  is  added,  shaken  intensively  for  5 
minutes  which  is  repeated  frequently  during  the  following  30|nmrtes  and 
then  left  to  stand  2h  hours  in  the  closed  ask*  k  ky  -f|  y  ^ 

This  is  then  intensively  nhekeafinferder  to  agitate  the7' morphine 
deposits  and  to  transfer  the  contents  of  the  glass  as  completely  as .pos¬ 
sible  tc  a  glass  filter.  Ho-  3-2-is  of  Schott  and  .Company,  Jena,  or  a  simi¬ 
lar  filter  with  the  same  porosity  and  dimensions-  Care  must|be  taken  not 
to  moisten  the  upper  part*  of  the  filter,  fine  liquid  is  completely  filter¬ 
ed  with  the  aid  cf  a  low  vacuum.  Tha  flask  is  washed  withl3|c  cm  of  ether, 
the  washing  fluid  is  transferred  to  the  filter  ?hd  the  lattCT.. is;  rinsed 
without  a  vacuum  merely  by  being  inclined  and  moved ^about.  ;dn.ly  then  is 
the  other  drawn  through  the  filter-  by  vacuum.  The  washing  of  the  flask 
and  the  glass  filter  is  repeated  in  the  same  manner  fout  now  |rith  3  ccm  of 
a  saturated  aqueous  solution  of  morphine  each  time-'&til  ;the^filtrate  no 
longer  shows  any  chloride  reaction,  -i  4 


d  i  '  V 

.  X  i .  y  ) 


a 


■  It-::-.-:-- 


The  flask  which  may  still  contain  a  small  amount  of  morphi-oe  and 
the  glass  filter-  ,dth  the  principal  amount  of  the  morphine  arefaried  for 

thirty  minutes  at  a  terecerature  of  103-105°C*  1  .  Up?  '  • 

■  y  t  v  .  ■  pdsyi  . 

.;  _ ,  ./tu  •  ■  ■  i 

After  cooling,  the  inner  edge  of  the  glass  filter  isyebated  with 
vaseline  for  a  disxar.ee  of  0.5  era  downward  and  the  filter .'piaded.  on  a 
suction  flask  of  about  300  com*  '  .  •  .  :  :.yfr y;- 


-  w 

..ii-W  ■■  .,v 

-K. 


The  last  morphine  crystals  contained  in  the  original  :flask  are  dis¬ 
solved  by  heating  with  10  ccm  cf  methyl  alcohol  and  the  warm^solution  trans¬ 
ferred  to  the  flask.  Tee  greater  part  of  the  morphine  is  brought  into 
solution  without  vacuum  only  by  careful  movement  of  the  glassflJSubssquent- 
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%  l  yj 

*  :AViL  . 
-  •6-:- 

4 /•.•<.  V 

.  •  v‘ . 

:  ‘  ■ 


•  -  ‘Ok. 


•y  |5'v'-  ' 

v.?aSS ?**%"...  • 
■/-)  ,  r*;-  ■slfh;v-:(  -  .• 

in*  wOTi  <  *■  i 


'  *1 , 


^~on  _•»  ciueccec  vr.cu  r-  cuur  nr.  .  tms  process  Repented  twice  by 
j.0  ocn  o:.  '•'.err:  many!  al  rcizol  eat-'i  tine*  .All  possible  deposits  of 
...Oi  ouiue  '•t._eu  may  neve  formed  i.r-  t-.ie  gj  :-£-'  filter  and  the'  lower  end  of  the 
xabo  ere  rinsed  opt  once  more  *ibh  10  ccm  of  methyl  alcohol  . from  a  small 
mjec  t/ion  Hash  -mo  tr.o  su cgk  -a  flask »  'i.  io  impurities  contained  in  the 

morphine  remain  on  the  filter  plate*  *  .§£•  ... 


Trio  filtrate  muse  be  ccr.na etely  cle.  •?*»  j.£  seme  of  the  morphine  has 

become  precipitated^ it  is  retimed  to  solution  by  careful  heating*  5-10 
drops  of  me  thyl  red  (1  :  2000)  are  added  to  the  dear  liquid'  which  is  ti¬ 
trated  with  0.1  n  oj?  hydro  chloric  acid  or  sulphuric  acidpntii  it  tarns 
srigfi  c±y  orange*;*  -  • .  as  ui;0*i  oa.-utod  '  *  ia  i  HO  ccm  of  are  s  ruLy  ois  tails  a 
and  cooled  water  when  the  liquid  will  turn  yellow*  Titration  is  then  com¬ 
pleted  by  adding  0*1  n  of  acid  until  the  liquid  turns  red\  " 


The  morphine  content  is  cnlcuO.a  t9Cl  *  1^0  tu  the  following  formula: 

r? 


an  pci  ennyorcus  opium 

(icoo  *  o  -  ?.)  (..  ij  o*n! 


:  ;t£-  . 

-W?  ' 


ICO 


*  \  •  f*  t  i'  _  •  •  —  <• . 

o)  in  ;•>  of  tne  oragana.  op:. urn 


(1000  *  1  -  ?)  (..  -  1)  ' 0,11b 

ICO 


V, 


in  which  E  =  %  of  extract  substances  in  re.  otiorfto  the  Original  opium| 


—  Cf 


,o  of  moisture  in  original  opium:  A  -  r  .steer  of  com  of  0*1  n  acid  used 
titration*  >■  ' " . 

\  : •  •/  '  :  Fdii'.  .  Ijs.. a; . 

These  formulas  contain  r.  correction  of  i  con  G*X  s?  acid, .  correspond 
g  to  O.Q235  g  mwruhinoj  for  who  morphine  whichyhis  remained  in  the  solu- 


ang 
tion. 


'h?VS  ;.*v 

•ffe;  •- 

.. v.  ... 


Reagents 


Calcium  Hydrowide :  ... 


.  .t; 


It  is .  obtained'  from  marble  and  must  contain  not  less  .than  85’# 
Ca(CH)o*  ;  b r  /pi  -pf  ;  t 


Prior  to  analysis' and  u-til‘izati6n5::.  the .  ^alcitan mast  be 
passed  through  a  screen  with  a  mash  width  of  notfnere  thah;’0i30  ram* 
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:  ■*'*  4? 


.  '-a a/-. 


Lpl'  i.  hf  IF  f'  -  "fpib  : 

-*»^«CaM»ua;sa»r»or«»3si*is(aW»atMS»F  .Vi?  -58  f 


and  cooled  crater,  left 
filled  with  the  seme  Id 
liquid  is  quickly  filt-j 
nitrate  are  titrated  <-. 
0.1  n  of  hydrochloric  s 

Mott  less  -than  9. 
■used*  1  ccm  of  G*1  n  s 

The^cnlcium  hydl 


V^C 


.nd  of  watei 


,  +v  ”  2S/ar  £;3  th3  ^ark.  After  rrdhdn^.  the 
:red  througn  a  lar~e  -"old-d  . . 

°,,r  "  -■-Li- vce-r-  >0  doit-of  one 

u?‘r~,  xf?.  °A  r  drops^cf  methyl  red  with 

'c~a  "until  the  filtrate  tursis^red*  •ft- 

^.1""*  acre 'than  10.6  ccm- of  O.l^racid  must  be 
icid  corresponds to  C,OG37  g.Ca(0H)^_/ 


•oxide  may  net  c^Tcaiii  more  than  traces  'of  magnesia 
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Fig.  5  -  Capsule  slashed  perpsudicuL'crly  snd  shoeing  fresh 
drops  of  opium  "  ;-S: 
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:ig.  :6  -  Hcr-icon  tally  incised  capsules  shortly! after  baaing 
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[Figure  not  reproducible] 


Fig.  7  ~  Horizontally  incised  capsules  alter' opium  collection 
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[Figure  not  reproducible] 
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Fig.  3  -  Ripe  field  c£  poppies 
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